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 摘 要 
疝气，是人体组织或腹内脏器离开原来正常部位通过人体间隙、腹壁上的缺
损或薄弱位置，转移到其他部位。目前，临床上主要通过外科手术和人工补片来
修补疝气，每年大约有50万人接受疝修补手术。大部分腹股沟疝能通过人使用工
合成补片达到修复目的。腹股沟疝无张力修补术中应用不可降解聚合物补片以增
强腹股沟腹壁薄弱区，虽然显著降低了传统腹股沟疝手术的复发率，但不可降解
补片易使患者出现慢性疼痛、补片感染和精索损伤等并发症。基于前期研究，我
们以羊主动脉为原材料，通过物理或化学的方法有效去除细胞、活性蛋白成分，
从而有效降低材料的免疫原性，再经过冻干灭菌等工艺处理，制备出一种新型的
脱细胞基质材料。脱细胞后的支架仅保留了胶原蛋白以及弹性纤维等细胞外基质
成分，为细胞的粘附、生长提供了适宜的三维纳米纤维结构，并且很好地保留了
原始主动脉的机械性能。且以细胞外基质为主要成分的脱细胞材料在体内环境下
自身可以实现逐步降解，重新被机体吸收和利用。 
骨髓间充质干细胞（Bone Mesenchymal Stem Cells, BMSCs）是一种成体多
功能干细胞，具有一定的自我更新和多向分化能力，在体外和体内不同的诱导条
件下可以分化为多种细胞。骨髓间充质干细胞应用于腹股沟疝修补术，能够显著
降低免疫排斥反应，防止脏器粘连，促进组织再生。 
为了更好促进疝修补术后血管、腹膜和平滑肌组织的再生，尽量减轻或避免
并发症的发生，我们制备具有纳米纤维结构的脱细胞主动脉支架，并种植自体骨
髓间充质干细胞，构建组织工程补片，用于修复腹壁缺损。通过建立兔腹沟股疝
模型，将负载自体BMSCs的脱细胞主动脉补片和无负载自体BMSCs的脱细胞主动脉
补片分别体内移植、定期大体观察、取材检测。术后观察显示，负载自体BMSCs
的脱细胞主动脉补片组无疝气复发现象，无负载自体BMSCs的脱细胞主动脉补片
组腹股沟区域出现肿胀现象。取材检测，负载自体BMSCs的脱细胞主动脉补片组
较无负载自体BMSCs的脱细胞主动脉补片组更少粘连、力学性能更好(P<0.05)。
结果显示负载自体BMSCs的脱细胞主动脉补片组更有利于细胞浸润，组织再生以
及毛细血管形成(P<0.05)。因此，负载有自体骨髓间充质干细胞的纳米纤维脱细
胞支架补片应用于腹股沟疝修补手术中，能够有效降低术后疝的复发率以及减少
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并发症，具有很好的临床应用前景。
 
关键词：纳米生物材料  组织工程  腹股沟疝  骨髓间充质干细胞  脱细胞主动
脉血管 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
厦
门
大
学
博
硕
士
论
文
摘
要
库
摘要 
III 
Abstract 
A hernia is defined as the exit of viscera, such as the bowl, through the wall of the 
cavity or defects in which it normally resides. In clinic, artifial patches were abroadly 
used for the repairing of the defects which formed in patients abdominal wall. Hernia 
repair operations are among some of the most commonly performed surgical 
procedures with an estimate of 500 thousand laparotomies performed annually in 
China. The majority of inguinal hernias may be successfully repaired utilizing 
synthetic mesh materials with a reasonable recurrence rate. Tension-free inguinal 
hernia repair is to reinforce the inguinal canal wall by the clinical available 
undegradable meshes, which significantly reduce the recurrence rate of traditional 
inguinal hernia surgery. But, the undegradable meshes often cause the complications 
such as pain, infection or sperm cord injury. Based on previous studies about 
abdominal wall hernia or biomaterials preparation, this research aimed to develop a 
novel decellularized matrix material made from sheep aorta for hernia repair, which 
achieved by decelluarizing the sheep aorta samples with physical, mechanical 
processes, biological enzymatic digestion and chemical detergent for removing 
cellular and protein components and then freeze-dried and sterilized. The 
decellularized aorta matrix (DA) retained only the extracellular matrix components 
such as collagen and elastic fibers. The decellularized matrix was in tertiary structure 
with uniformly organized micro-, submicro-and nanosized fibers and retained the 
original mechanical strength of fresh artery. This structure provided a suitable tertiary 
environment for cell adhesion and growth. Moreover, the extracellular matrix can be 
gradually degraded and absorbed by the organism. 
Mesenchymal stem cells, also referred to as multipotent mesenchymal stromal cells 
(MSCs), have first been isolated from bone marrow and characterized as a 
nonhematopoietic stem cell population with multilineage mesenchymal differentiation 
potential, which has the ability of self-renewal and multi-directional differentiation, 
and can differentiate into many kinds of cells in vitro and in vivo. The application of 
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bone marrow mesenchymal stem cells (BMSCs) in inguinal hernia repair can 
significantly reduce immune rejection, prevent organ adhesion and promote tissue 
regeneration. 
In order to promote the regeneration of blood vessels, peritoneum and smooth 
muscle tissue and avoid complications after inguinal hernia repair surgery, we 
prepared decellularized aorta matrix material, then load autologous bone marrow 
mesenchymal stem cells for the repair of abdominal wall defects. Inguinal hernia 
rabbit models were treated with TEM or acellular meshes (AM). After implantation, 
TEM treated rabbit models showed no hernia recurrence, while AM treated animals 
displayed bulges in inguinal area. At harvest, TEMs were thicker, less adhesion and 
stronger mechanical strength compared to AMs (P<0.05). Moreover, TEM showed 
better cell infiltration, tissue regeneration and neovascularization (P<0.05).Therefore, 
these cell-seeded DAs with nano-sized fibers have potential for use in inguinal 
hernioplasty. 
 
Key words: Nanobiomaterial; Tissue Engineering; Inguinal Hernia; BMSCs; 
Decellularized Aorta;  
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符号说明 
英文缩写 英文名称 中文名称 
MSCs Mesenchymal Stem Cells 间充质干细胞 
BMSCs  bone marrow mesenchymal stem cells 骨髓间充质干细胞  
DA decellularized aorta 脱细胞主动脉血管 
AM acellular mesh 非细胞补片 
TEM tissue-engineered mesh 组织工程补片 
IAP Intra-abdominal pressure 腹腔内压力 
IAH Intra-abdominal  hypertension 腹腔内高压 
ACS Abdominal compartment syndrome 腹腔筋膜室综合征 
VG Van Gieson’s VG胶原纤维染色 
PS  penicillin-streptomycin  青霉素/链霉素  
DMEM  dulbecco’s modified eagle’s 
medium  
达尔伯克（氏）改良伊格
尔（氏）培养基  
BSA  Bovine serum albumin  牛血清白蛋白  
DMSO  dimethyl sulfoxide  二甲基亚砜  
DAB  diaminobenzidine  二氨基联苯胺  
PBS  phosphate buffered saline  磷酸盐缓冲液  
FBS  fetal bovine serum  胎牛血清  
EDTA  enthylenediamine tetracetid acid 二胺四乙酸  
ePTFE  expande polytera flouroethylene  膨化聚四氟乙烯  
SDS sodium dodecyl sulfate, sodium 
salt 
十二烷基硫酸钠 
SPF Specific pathogen Free 无特定病原体 
vWF von Willebrand factor 血管性血友病因子 
ECM extracellular matrix 细胞外基质 
LC-MS liquid chromatograph-mass 
spectrometer 
液相色谱质谱联用 
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H&E hematoxylin-eosin staining  苏木精-伊红染色 
ELISA enzyme-linked immune sorbent ssay 酶联免疫吸附测定 
SEM  scanning electronic microscopy  扫描电子显微镜  
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